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The Chinese character for
“light” on an Arabidopsis leaf.
This image was created by
exploiting the plant chloro-
plasts’ protective response to
strong light. Upon selective
irradiation of the area within
the character, chloroplasts in
this region move from the cell
surface to the side walls when
light is detected by the blue
light receptor NPL1. The leaf
surface then appears paler in
color in the irradiated area.
[Image: M. Wada]
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THIS WEEK IN Science

Smoke and
Ozone

Smoke aerosol and ozone are
both produced by biomass
burning. A strong link between
elevated tropospheric ozone
and biomass burning has been
shown particularly for south-
ern Africa, but other studies
have indicated that tropo-
spheric ozone is driven by
large-scale atmospheric dy-
namics and by lightning.

edited by Phil Szuromi

Controlling Cobalt Nanoparticles

2 1 1 5 Recently a strategy has been described for

obtaining highly uniform nanoparticles, called

size-distribution focusing, in which the nucle-
ation and growth processes are separated during synthesis. Com-
bined with the use of surfactants that bind preferentially to differ-
ent growth faces, the size and shape of CdSe particles could be
controlled. Puntes et al. (p. 2115) now report that this approach
can be applied to the synthesis of single-crystalline Co nano-
particles and nanorods, which are of special interest for their size-
and shape-dependent magnetic properties. These magnetic parti-
cles organize into two- and three-dimensional superstructures.

Shuttle
Snapshot

Several examples of molecular
“shuttles” have been reported
in which a molecular ring
threaded onto a linear
molecule can move back and
forth between different posi-
tions. Brouwer et al. (p. 2124;
see the Perspective by
Sauvage) studied the dynamics
of the cycling of a rotaxane
molecule between two differ-

Thompson et al. (p. 2128)

ent hydrogen-bonded “sta-

have analyzed daily satellite

measurements of aerosol and ozone in the troposphere for Au-
gust 1996 to December 1998 and show that tropospheric ozone
increased well before the large fires in Indonesia connected with
El Nifio. Comparison of these data with earlier records from the
1980s shows that smoke and ozone signals were generally de-
coupled, indicating that biomass burning is only one factor de-
termining tropical tropospheric ozone.

Water Workings

lons may dissolve readily in water, which itself autoionizes into
H;O* and OH- ions. Two reports focus on the complexity under-
lying these apparently simple processes (see the Perspective by
Klein). Water forms solvation shells around dissolved ions, but
gaining detailed insights into the structure and properties of
these shells is difficult because their
signature cannot easily be separated oo ©
from that of the surrounding bulk | @9 o o
water. Kropman and Bakker (p. | 99 ¢

2118) have used nonlinear mid-in- p
frared spectroscopy overcome this S ; 5
problem and find that the motion of & 96 o
the solvation shell is sluggish com- 09ge® Q on . ||
pared to that of the bulk liquid—re- | =~ ™® v ||
moving a water molecule causes the [~ & r
shell to break down and is thus as-
sociated with a high energy cost. In contrast, breaking of a hydro-
gen bond in the bulk can be compensated easily by the simulta-
neous formation of a new one. Another well-known property of
water, its autoionization that governs its pH constant, has been
even more intractable at the molecular level. Some proportion of
water molecules dissociates in liquid water, but individual events
are rare. Geissler et al. (p. 2121) combined high-accuracy ab initio
molecular dynamics calculations with a method for efficient
sampling of the liquid water potential energy surface. They then
elucidated a mechanism of autoionization that combines fluctua-
tions in the long-range electrostatic interactions with hydrogen-
bond dynamics. lons produced in this way usually recombine
quickly, but when the fluctuation coincides with the breaking of
the hydrogen-bond wire, the system crosses a transition state
and rapid recombination cannot take place.

X published online in Science Express

www.sciencemag.org SCIENCE VOL 291

tions” driven by pulsed-laser
excitation. In acetonitrile solvent, transient optical absorption spec-
troscopy shows that the photon-induced motion occurs in about 1
microsecond. Charge recombination causes the rotaxane to shuttle
back, a process that takes about 100 microseconds. X

Two-Way Trade

Mitochondria, the powerhouses of the cell, are semi-au-
tonomous organelles that possess their own limited genome.
Much is known about the import of proteins manufactured in
the cytosol into these organelles. Young et al. (p. 2135) now re-
port an unexpected observation—mitochondria from the yeast
Saccharomyces cerevisiae can export peptides through a mem-
brane peptide transporter. The role of peptide export is still un-
clear but may potentially allow communication between mito-
chondria and the rest of the cell.

Avoiding the Noon Day Sun

Chloroplasts of the plant Arabidopsis convert light to metabolic
energy—up to a point. When the incident light is simply too in-
tense, the chloroplasts shuffle off to the sides of the cell to find
some shade near the adjacent cells walls. Under more moderate
light conditions, the chloroplasts spread out over the face of the
cell to capture as many photons as possible. Kagawa et al. (p.
2138; see the cover) have now identified a protein that helps reg-
ulate this process, NPL1, that resembles a known blue-light pho-
toreceptor. Thus, the plant appears to fine-tune and protect its
light-harvesting capabilities by using photoreceptors to direct
subcellular compartmentalization.

Calling in Your Allies

When attacked by herbivores, some plants are known to emit
volatile compounds that attract predators of the herbivores.
However, these indirect defenses have been demonstrated only in
artificial laboratory and agricultural situations. Kessler and Bald-
win (p. 2141; see the Perspective by Sabelis et al.) show that such
systems also operate under natural conditions. Using plants of
Nicotiana attenuata growing in the Great Basin Desert in Utah,
they directly manipulated individual components of the suite of

CONTINUED ON PAGE 2045
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volatile organic compounds released after herbivore attack by Manduca caterpillars.
They identified compounds that dramatically increased attack by the caterpillar’s
predators and that also reduced the oviposition rate of the Manduca moth. Thus, the
plant can exert both "bottom-up” and “top-down” control of its enemies.

Doing More Than Locomotion

The major sperm cytoskeletal protein (MSP) functions in the crucial role of locomotion.
Miller et al. (p. 2144; see the Perspective by Villeneuve) found that in the nematode,
MSP also executes another critical step in reproduction—inducing the female's oocyte
to come out of the arrest phase and mature. These results suggest that other proteins
with MSP-like domains, which are found in plants, fungi, and other animals, may also
have a signaling role.

Brains Take Shape

What gives a tissue or organ its stereotypic size, shape,
and orientation? Experiments by Agarwala et al. (p.
2147) now help to elucidate the molecular mechanism
underlying the formation of different brain tissues.
They altered the size, shape, and orientation of the
Sonic Hedgehog morphogen in the developing chick
brain and show that this signaling molecule can con-
trol the size, shape, and orientation of characteristic
brain structures. X

Editing Is Essential

In the process known as RNA editing, some messenger RNAs are chemically modified af-
ter they are synthesized and before they are translated into proteins. Editing was first
discovered in the mitochondrial RNAs of trypanosomes, in which a large protein complex
catalyzes the insertion and deletion of several uridine residues, which are specified by
small guide RNA molecules. Schnaufer et al. (p. 2159) have demonstrated that a compo-
nent of this complex is an RNA ligase that functions during the bloodstream phase of the
parasite life cycle and that repression of this ligase results in parasite death, which sug-
gests that inhibitors of this complex may be useful chemotherapeutic agents. X

Mixed Signals

Multiple signaling pathways converge on the transcription factor NF-kB, which results
in the expression of a range of genes. One of the upstream kinases that can activate
NF-kB is NF-kB-inducing kinase (NIK), an enzyme that has been implicated in the se-
lective gene expression in response to discrete signals received at the cell surface. Yin et
al. (p. 2162) studied cytokine-induced transcriptional activity of NF-kB in mice carrying
a targeted disruption of the NIK locus and observed the selective loss of transcription,
but not NF-xB-DNA binding, in response to signals delivered through the lymphotoxin-
of receptor (LTaf—R). This effect, which was not seen in response to related cytokines,
namely tumor necrosis factor and interleukin-1, correlated directly with disruption to
the development of lymphoid tissue already reported in mice deficient in LTaf-R.

Cultural Influences on Reading

Dyslexia is a complex disorder that causes different degrees of impairment in reading
and that also varies in prevalence across cultures. Paulesu et al. (p. 2165; see the news
story by Helmuth) have undertaken a cross-cultural study of dyslexic individuals in Italy,
France, and the United Kingdom by utilizing behavioral tests and brain imaging scans.
They confirm earlier findings that languages with shallow orthographies (where letters
map onto sounds in a one-to-one manner), such as Italian, result in less severe impair-
ment. Nevertheless, the underlying neural activation patterns are consistent across
dyslexic subjects in all three countries: There is reduced activity in the left temporal cor-
tex, which suggests there may be fewer or less stereotyped connections among brain
regions than is observed during reading in normal individuals.
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We have used the BioPORTER reagent
to study the molecular mechanism of
apoptosis and we are planning on
using it to investigate host/pathogen
relationships. BioPORTER reagent is a
new and powerful tool in the
functional genomics arsenal.

-Jacques Corbeil
Veterans Medical Research Foundation
Virology and Infectious Diseases Sections
ucsb

Thanks to the BioPORTER reagent,
we are quickly getting into a very
exciting phase of apoptosis research.

-John C. Reed

Burnham Institute.

Apoptotic Protein Delivery in Ki-ras 26781 Cells

80T

70t

V\a«
8 8
—

3

BioPORTER
reagent
only

% Apoptosis

Caspase-3
204 upnly Granzyme-B | 1

Caspase-3/ Granzyme-B/ B-gal/
BioPORTER BioPORTER BioPORTER
reagent reagent reagent

Granzyme B (450 ng}, Caspase-3 (3.3 ng) or B-galactosidase (2 ptg) were
added to Ki-Ras 267 cells (prostate cancer) with or without BioPORTER
reagent. 24 hours after protein delivery, cells were directly analyzed for

apoptosis by flow cytomerty using an Annexin V-FITC assay kit.

% Apoptosis

Granzyme-B/
BioPORTER
reagent

Fig. B/C FITC-Antibody or B-gal |

Delivery Into Mouse Fibroblasts
FITC-labeled antibody (2 ug) or -gal
(0.5 pg) were delivered with 2.5 pl of
BioPORTER reagent into NIH/3T3
cells grown on coverslips in serum
free conditions. Cells were examined
4 hours after protein delivery,
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Fig, D Functional Granzyme-B
Delivery Into Jurkat Cells
Granzyme-B (450 ng) or B-gal (1 pg)
| were delivered into cells growing in

1 serum-free medium. 24 hours after

| protein delivery, cells were directly

| analyzed for apoptosis by flow

i cytomerty using Annexin V-FITC.




‘ :mei'studles7 Look no further than
_Axioplan 2 imaging — the ultimate
fluorescence machine.

Innovation is the key to success. ICS infinity
optics and the shortest possible light
paths ensure the highest transmission.

Carl Zeiss, Inc.
Microscopy & Imaging Systems
Thornwood, NY 10594

improved by the

(patent pending) which captures stray
light and deflects it away from the
imaging path. The overall result has
to be seen to be believed —

ask for a demonstration.

800.233.2343
micro@zeiss.com
WWW.zeiss.com/micro
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Analyze 300 Samples
Without Casting a Single Gel.

N .

Discover ready-to-run
Latitude HT precast
agarose gels from BMA.

Separation in a 200-well Latitude HT Precast Agarose Gel.

Latitude HT precast agarose gels are ideal for a wide range of high-throughput
PCR applications. Choose from a variety of convenient sizes, agarose concentrations, buffers
and microtiter-plate-compatible well configurations of 100, 200 or 300 samples — all designed to run
in most standard large electrophoresis chambers.

Count on reproducible results every time. Latitude gels are precision cast using BMA’
high quality SeaKem® and NuSieve® agaroses and each lot is quality and performance tested.
Latitude HT precast gels are ready to use. No gel preparation is required.

Get results fast! Call 800-521.0390 for a free sample.

BMA, Latitude and NuSieve are trademarks of BioWhittaker Molecular Applications. SeaKem is a trademark of FMC Corporation.
©2000 BioWhittaker Molecular Applications.

ggLECULA:![{-I z{};}‘lcnlom m
]
Precast Gels
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NEW
ENGLAND

BRIOLARBS

MAPPING
""HUMAN
GENOME

ADVANCED BY A DIVERSE RANGE OFf

8-BASE CUTTERS

FROM NEW ENGLAND BIOLABS
ENZYME SEQUENCE 0 CAT. #
6G/CGCGCC 1

GGCCGG/CC
GC/GGCCGC
CPu/CCGGPYG 100-75% RO603
GGCCN4/NGGCC 100-60% RO123
CCTGCA/GG 5% Vo101
Pme GTTT/AAAC 25% R0560

B Pacl TTAAT/TAA 0% rosa7

B Swat ATTT/AAAT 0% R0604

Recombinant

New England Biolabs provides researchers with the largest
selection of recognition sequences for genome mapping
projects. Our recombinant 8-base cutters offer exceptional
purity, less lot-to-lot variation and unmatched value.

PRODUCTS YOU TRUST. TECHNICAL INFORMATION YOU NEED.

www.neb.com

a New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. {978) 927-5054 Fax (978) 821-1350 email: info@neb.com ;(; NEW ENGLAND

s New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905} 672-3370 Fax (905} 672-3414 email info@ca.neb.com lﬂ ®

s New England Biolabs GmbH, Germany Tel. 0800/BI0LABS {0)69/305-73-140 Fax 0800/BIOLABX (0)69/305-23-149 email: info@de.neb.com lO Slrzc.

u New England Biolabs {UK) Ltd. Tel. (0800} 31 84 86 (01 20616 Fax {01462} 421057 email. i m where science is the priority

DISTRIBUTORS: Argentina {11) 4815-0820; Australia {07) 5594-0299: Beigium (08001 9875: Brazil {011} 38 China 21-6495-18 ch Re ) 3; Denmark (39 0, Finland {9) 584-121;

France (1) 34 60 24 24; Greece (01) 5226547; Hong Kong 2643-9988; India (542) 368473,; lsrael { 3660686, Haly [02) 381951, Japan [03) 5820-9408; Korea (02) 556-0311; Mexico (5] 678 1931; Netherlands

) 495 00 94; New Zealand 0800 807809; Norway 23 17 60 00; Singapore 4457927; Spain (33} 401.01.73; Sweden (08) 30 60 10; Switzerland {061) 486 80 80; Taiwan 3 Venezuela (2) 6
Circle No. 47 on Readers’ Service Card




Samples and reagents often have to be temperature-controlled
constantly ang with the utmost precision on the lab bench. Eppendorf
has given this requirement top priority and developed the ThermoStat
plus, a compact bench-top device for a wide spectrum of applications
in a temperature-control range from -5 °C to 99 °C! In addition to single
temperature-control and no time limit, both the temperature and the

run time are individually programmable, which means that you can auto-
matically run up to four temperature levels and four time phases in
succession. The integrated RS 232 interface can be used to control
your ThermoStat plus and to record its results in accordance with GLP.

The perfect insulation of the thermoblocks guarantees precise
temperature control. What is more, there is no risk of burns to users'
hands as the tubes can be removed easily at all times, even during the
temperature-control process. Of the six exchangeable thermoblocks
which can be used with the ThermoStat plus, five have the same design
as those for the Eppendorf Thermomixer comfort. Another compatible
partner is the IsoTherm-System® with its tailor-made racks and cool
packs. And the universal CombiBox thermoblock transforms the
ThermoStat plus into a temperature-stable reagent depot, with space
for individual tubes with a height of up to 60 mm.

Eppendorf ThermoStat plus: A red-hot tip for every tab!

® Exact temperature control of
all commonly used lab tubes

@ Temperature-control range
from -5°C to 99°C

® Autoclavable, non-freeze racks
with 24 numbered positions
facilitate rapid handling of all
samples

eppendorf

In touch with life

® Exchangeable thermoblocks:
—for 24 x0.5ml, 1.5mlor 2.0 ml
micro test tubes

- for microtiter plates with all well
forms, incl. deepwell
plates

- for headspace tubes and other
lab tubes (& 11-12 mm, height
30-76 mm)

- CombiBox for tubes of
various shapes and a height
of up to 60 mm

Eppendorf AG - 22331 Hamburg - Germany - Phone +49 40-53801-0 - Fax +49 40-53801-556 - e-mail: eppendorf@eppendorf.com - Internet: www.eppendorf.com
Brinkmann Instruments, Inc. - One Cantiague Rd. - Westbury, NY 11590-0207 - Phone 800-645-3050 or 516-334-7500 - Fax 516-334-7506
e-mail: info@brinkmann.com - Internet: www.brinkmann.com
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CLONdisc™ Plates—Made with Petrifilm™ Plate Technology
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Panel A shows a typical CLONdisc plate inoculated with an aliguot of bacterial
culture. Panel B shows a single colony streaked on a rehydrated CLONdisc plate.
Lac+ colonies appear blue due to the presence of X-gal in the growth matrix. Lac-
colonies appear red due to the presence of TTC. Both images were obtained using
an Epson 836XL flatbed scanner.

Visit www.clontech.com for more information and
special offers.

Made by 3M for CLONTECH Laboratories.
Made in USA from U.S. and foreign components.

Petrifilm is a registered trademark of 3M

Austria: BD CLONTECH Austria  Tel: 01 310 6688 Fax: 01310 7744

Germany & East Europe: BD CLONTECH Germany © Tel: 06221 3417 0 Fax: 06221 303511
Japan: CLONTECH Japan Laboratories Ltd. « Tel: 03 5324 9609 Fax: 03 5324 9636
Switzerland: BD CLONTECH Switzerland  Tel: 061 48522 84 Fax: 061 48522 86

United Kingdom: BD CLONTECH UK e Tel: 01256 476500 Fax: 01256 476499

BD Offices/Distributors: Australia: 02 8875 7000 ® Belgium/Luxembourg: 053 720 550 M Brazil: 11 66940539
Canada: Now call CLONTECH direct « 800 662 2566 ® Chile. 02209 6770 ® China: 10 6418 1608
Czech Republic: 019 7265214 ® Denmark: 434 345 66 @ Egypt: 349 8311 @ Finland: 09 8870 780 ® France: 01 34 602424
Greece: 01 51 53882 ® Hong Kong: 02575 8568 ™ Hungary: 01 280 3728 ® India: 91 124 6383566 to 77
Israel: 04 9960595 Italy: 02 48 24 01 m Korea: 02 3404 3770 ™ Malaysia: 03 757 1323 ™ Mexico: 525 281 4718
The Netherlands: 020 582 94 20 ™ Norway: 46 (0)8 77 55 110 ® Philippines: 63 2 807 6073 ® Poland: 49 6221 3417 0
Portugal: 121 361 3620 ® Singapore: 0860 1475 ® South Africa: 021 671 5166 B Spain: 91 848 8185
Sweden: 08 77 55 110 ® Taiwan: 02 2722 5660 ® Thailand: 662 643 1371 ™ Turkey: 0216 385 8321 rev. 01/16/01

Tlustration inspired by the optical art of Victor Vasarely

The CLONTECH CLONdisc plate is a ready-made, wafer-
thin culture medium system that contains a dehydrated
nutrient medium, a cold-water gelling agent, and indicators
for lac +/— differentiation. With an 18-month shelf-life and
the option of adding any antibiotic to your diluted E.coli
culture, CLONdisc plates replace agar plates for virtually
all molecular biology applications. CLONdisc plates
dramatically reduce cost, storage space, incubator space,
and waste.

CLONdisc plates simplify the bacterial plating process to
three steps: inoculate, incubate, and pick. Using CLONdisc
plates means:

® No weighing or mixing of agar and media
® No microwaving or autoclaving

@® No contaminated or expired plates

® No worry about having the wrong antibiotic
® No waiting

® And ... no pouring plates!
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CLONTECH
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1020 East Meadaw Circle, Palo Alto, California 94303 USA

Tel: 800-662-2566 {CLON) 650-424-8222 « Fax: 800-424-1350 650-424-1088

E-mail: products@clontech.com  orders@clontech.com o  Internet: www .ciontech.com
© 2001, CLONTECH Laboratories, Inc (AD095331
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The Easiest Way to High Antibody Titers

- g

The ImmunEasy Procedure
- 44 Antigen
¥ /

1 % Add

@ImmunEmsyTM Mouse Adjuvant is

o -{to- - el ; ; ) ImmunEasy
Easy-to-use — easy mixing and delivery in aqueous " Mouse Adioreny
suspension @«ﬁ»

® Fast — boosting performed after only 2 weeks 7

Mix and incubate

® Highly effective — rapid production of high antibody 5-10 min at RT

titers

® Antigen-sparing — less antigen required than with
conventional methods

® Safe — non-toxic adjuvant with no adverse side effects

ImmunEasy Mouse Adjuvant - the best choice for mouse immunization.

Trademarks: QIAGEN?, ImmunEasy™ © 2001 QIAGEN, all rights reserved.

www.qgiagen.com Circle No. 34 on Readers’ Service Card
QIAGEN: Distributors:
Australia Canada France Argentina Tecnolab 5.A. {011) 4555 0010 Austria/Hungory/Slovenia R, u. P. MARGARITELLA Ausiria [01) BB9 18 ]9 Belgium/

Tel. 0394893666 Tel. 8005729613 Tel. 01-60-920-930 Luxemburg Westburg b.v. 0B00-1-9815 Brazil Uniscience do Brasil 011 3622 2320 China Gene Company Limited (852)2896-6283
! .77 3. .60.920-925 Cyprus Scientonics Lid (02] 765 416 Czech Republic BIOCONSULT spol sro (0214447 1239 Denmark Merck Eurolab A/S
Fax 0394393888 Fax 8007135951  Fox 01-60-920-925 (0L 50 Egypt Clinilab 525 7212 Finkand Merck Eurolab Oy (091804 551 Greece BioAnalyfica 5.A. (011640 03 18 India Genetix
Germany Italy Japan (011):542 1714 or (0111515 9346 Israel Westburg (Israel) Ltd. 08 66 50 813 or 1800 20 22 20 Korea LRS loboratories, Inc.
Tel. :29.12400 Tel .3343 102) 92486 97 Malaysia Research Biclabs Scn. Bhd. (03}7312099  Mexico Quimica Valaner S.A. de C.V. [5) 525 57 25
Ff]lx 8%}82729,22038 Fox ggggﬁgﬂé ;e)‘( 8%?23;82}; The Netherlands Westburg b.v. 03314950094 New Zeakand Biolob Scienffic Ld. {09} 980 &700 or 0800 933 966 Nerway
@ Merck Eurolab AS 22 90 00 00 Poland Syngen Biotech Sp.z.0.0. (071) 351 41 06 or 0601 70 60 07 Portugal IZASA PORTUGAL,
. LDA (1}424 73 64  Singapore Rescarch Biolabs Ple Lid 2731066 Slovak Republic BIOCONSULT Slovakia spol s ro
Switzerland UK USA {07) 50221 336 South Africa Sauthern Cross Biotechnology (Pty) l1d [021) 671 5166 Spain IZASA, S.A. (93) 902 20.30.90 Sweden
Tel. 061-319-3031  Tel. 01293.422:999 Tel. 800-426-8157 Merck Eurolab AB (08) 621 34 00 Taiwan TAIGEN Bioscience Corporation {02) 2880 2913 Thailand Theera Trading Co. Utd
Fax 061-319:30-33  Fax 01293-422:922 Fax 800-718-2056 (02} 412:5672 In other counlries contact: QIAGEN, Germany
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We’ve bottled confidence.

Gisco™ Cell Culture:
the standard for over 40 years.

Gisco Cell Culture

Invitrogen Corporation

www.lifetech.com

These products are for laboratory research use only and are not intendad tor human or animal diagnostic.
therapeutic, or clinical uses. unless otherwise stated. 2001 Invitrogen Corporation D1-016MS
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Curiosity is in man's nature. But mere knowledge is not enough. For us at MWG
biotechnology is the practical search for a better and healthier life. Genomic Discovery is our
commitment to provide you with complete solutions from genome to gene function. Let our ‘
expertise help you face everyday’s challenges in the genomics field. Contact us and let's discuss

your next project. www.mwg-biotech.com

Wi MWGAG
»#s\sist BIOTECH

meeting life’s challenges
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BRET>*  Absorbance Fluorescence intensity luminescence TRF HTRF® FRET AlphaScreen”

Singiat Oxygen

Acceptor

Fusion””

Packard’s New Universal Microplate
Analyzer Optimized for BRETZ" and
AlphaScreen™ Technology...

If your research takes you from solution to cell based assays,

in 6- to 1536-well formats, using virtually any non-isotopic method
of detection, the Fusion™ universal microplate analyzer is the only
instrument that can meet your ever changing needs.

From basic research to assay development, to high throughput
screening, Fusion is the first multi-detection platform that you

Packard configure to suit both your research requirements and budget.
;T Araser BoScenee Company Fusion is the only multi-detection plate reader optimized to take

Packard Instrument Company advantage of versatile new BRET2™ and AlphaScreen™ assay
800 Research Parkway technologies from BioSignal Packard.
Meriden, CT 06450 U.S.A.
Tel: 203-639-2598 Toll Free: 1-800-323-1891 Call, write, fax, or visit our Web site today to learn how
Fax:203-639-2172 one instrument can do so much in so many ways.
For international offices visit our Web site or contact the
Packard U.S.A. office. - -
www.packardinstrument.comy/fusion.htm
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GEN

Good partnership is the basis for success. And partnership for us at MWG means
that we will help you meet your work's challenges. It may be high throughput DNA sequen-
cing, DNA synthesis, customized DNA microarrays or our SNP service - we are right there

with you. Why not contact us and let's discuss your next project. www.mwg-biotech.com

i MWGAG
»rissl BIOTECH

meeting life’s challenges
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Demand greater BIOACTIVITY in your plasmid preparations

Comparative Purification and In vivo Data

AGAROSE GEL
YIELD | A, ., NAKED DNA
METHOD | SCALE (mg/g) | ratio | #of % MOUSE LUNG t,, (hr)
BANDS | SUPERCOIL
PristineDNA™ | Maxi 084 | 191 1 > 95
~24
0.88 1.91 1 >95
Double CsC1 { Maxi 0.77 1.44 2 ~ 80 9
- Example of a high copy number plasmid purification 1% Agarose Gel
09 YIELD AND PROCESSING TIME COMPARISON
0.8 - 3.5hr 3.0 hr ' 2.0 hr
0.7
CEYE 3.0 hr
o
£ 0.5 A -
; 3.0 hr High copy
° 0.4 - number
= cMv
> 0.3 - . plasmid
0.2 1
0.1 -
0 - . . .
! 1] m w v PristineDNA™
Commercial Kits
- More DNA and RNA data at WWW.Z€nespan.com
Features: Benefits:
1. Fast, low endotoxin, high yield 1. Easy to use and affordable
2. Proprietary EndoSep™ Suspension/Lysis 2. Less contaminants that impair BIOACTIVITY
3. Affinity binding fast flow column 3. High level of supercoiled plasmid
4. NaOH cleanable (10x) 4. Linearly scaleable for cGMP

PristineDNA™ Plasmid Purification Kit

* The name represents QUALITY
* Quality translates to functionality or BIOACTIVITY
* Highly bioactive plasmid DNA corresponds to EXPRESSIVE grade

Go To PristineDNA™ on Website: WwWw.genespan.com

INENESPAN

PO R

Setting new standards in nucleic acid quality
L

19310 North Creek Parkway, Suite 100 Bothell, WA 98011-8006 Tel: 425-482-3003 Fax: 425-482-3005
e-mail:sales@genespan.com
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I C INSTRUM

We have the tools to make your success happen. At MWG we ourselves are con-
stantly confronted with biotechnologie's challenges. That is why we understand your demands.
From a personal thermal cycler to a high capacity production line MWG can provide high-end
genomic instruments and innovative solutions. Why not contact us and let's discuss your next

project. www.mwg-biotech.com

i MWGAG
»»s's BIOTECH

meeting life’s challenges
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PharMingen

Picture Perfect

New Anti-Human MMP and TIMP Reagents

BD Biosciences is pleased to
announce the availability of
anti-MMP and TIMP reagents
for immunohistochemistry,
immunoprecipitation, and

western blot applications.

Interaction of cells with the extracellular
matrix (ECM) is critical for the normal
development and function of organisms.
Matrix metalloproteinases (MMPs} belong
to a family of enzymes that digest
specific ECM components and contribute
1o tissue equilibrium and structural integrity.

MMPs are regulated by tissue inhibitors
of MMPs (TIMPs). The investigation of
processes regulated by MMPs and TIMPs
is critical to the understanding of
cancer, arthntis, periodontal disease, and
corneal ulceration.

MMPs and TIMPs are implicated in pathological and normal processes such as:

* Tumor invasion and metastasis

* Angiogenesis

* Host Defense and Immunity
*+ Tissue and Bone Remodeling

BD Biosciences www.bdbiosciences.com

Clontech Immunocytometry Systems
Discovery Labware PharMingen

Transduction Laboratories

¥ BD

BD Biosciences

Call PharMingen today at 877.232.8995 for technical information or to place an order.

For research use only. Not for use in diagnostic or therapeutic procedures. Not for Resale
Circle No. 35 on Readers’ Service Card




In
24 hours,

The average human heart will beat
about 100,000 times,

A six-yeanr old will Iauglf\ an
average of 300 times,

14,000 people will see
The Mona Lisa,

A dragonﬂy will live its entire life,

And you will receive
your SameDay
Oligos from IDT!

Ovrder your custom primers via the web by 12:00pm
CST today and your order will be S[f\ipped priority
ovew\iglm‘ and in your hands tomorrow morning. Plan to

get your work started tomorrow instead of next weelk.

A A SameDay Qualificaﬂons:
INTEGRATED DNA 25 nmole scale, 15-30 bases,
TECHNOLOGIES, INC. unmodified, maximum of 25 oligos

per order. Available anywhere

WWW.ldtdna.Com within the continental .S,

800-328-2661
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Cytokines Signal Transduction Immunology Custom

Discovery awaits, and youre still
waiting..and waiting..and waiting..

Stop the waiting. Discover BioSource ELISAs.

BioSource International knows that efficiency at the bench is

LISA Time Comparis
important to you. That's why our ELISA kits are developed and ELISA Time COYH[ arison

manufactured to be rapid and easy-to-use bench top tools for basic

Rat TNF-«t 2h 45m $h30m  Th4sm
. . . . . ) 5 45
science research. Need to run multiple assays in a single day - Hull - 20 45m #030m - Thsm
’ & Ms TNF-a 2h 30m 4h 30m 2h
no problem! Many BioSource assays can be completed in under Hu 1L-6 3h 4h 30m 1h 30m
i . . Hu IL-13 2h 55m +4h 30m 1h 35m
3 hours. On average, you will save 90 minutes when you Ms 1L-6 3h 30m ah 30m 1h

choose a BioSource kit over a major competitor. Don't wait any Average time saved Th 30m!
longer, call BioSource today — we’ll stand the test of time.

For research use only.
FREE Lab Countdown Timer!

Just order 1 BioSource ELISA kit and receive <‘§* H@SOURCE

—CN: > q - m/ T d 1
a 3-channel 99 hour count down/up timer with @smam INTERNATIONAL
alarm FREE!

One timer per customer. Otfer valid on new orders only, Please mention code LTS01 when
ordering. May not be combined with any otber oficr or discount. Offer expires April 30, 2001

Please allow 4-6 weeks for delivery. Circle No. 17 on Readers’ Service Card
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" biosource.com BioSource USA BioSource Europe

800.242.0607 +32.67.88.99.00




You don’t want to spend a

lot of time battling

hardware and software

issues. When you buy a

SPOT RT digital camera

you get an imaging
environment designed by one
company, with camera and
software seamlessly integrated.

With the SPOT RT, the focus is
on your work and getting it
done, not on managing

the camera.

Great Images,
Real Time Viewing,

R g == ‘ Comprehensive
REAL TIME VIEWING Saftware'

A Complete Working
Environment.

* 100 MICRON

CALIBRATION MARK ANNOTATE ARCHIVE : : : | 3

REPORT DIAGNGSTIC

instruments, inc.

PHONE: 810.731.6000 @ FAX: 810.731.6469 e e-mail: info@diaginc.com

TOLL FREE: 888.396.1218 e www.diaginc.com/a22.htm
Circle No. 12 on Readers’ Service Card




Pick Your Breakthrough!

The first microarray detection kit that:
1. Works consistently
2. Works with microgram quantities of total RNA
3. Works with a fast, easy protocol

Any one of theSe advances would be a
major step forward. But all three at once?
‘Why, this completely changes everything!

3DNA lt works consistently.

Genisphere’s 3DNA Submicro detechon kit for expression arrays gives you
~ unprecedented sensmvny without compromise. The kit is exceptionally reliable
*.and generates more reproducible results than any other detection system. There
is‘also less background noise and a better signal fo noise ratio than with any
. other system. So you can actually trust the data you generate.

Subm1cro Expression -
Array Detection Kit -

it works with microgram quantities of total RNA.

For those of you working with human tumor samples, this advance literally
‘changes the world. Until now detection of microgram quantities of total RNA
was not possible without sample amplification and all the disadvantages
_associated with that technique; including bias. With 3DNA Submicro kits,
for the first time you are assured accurate results with the smallest samples.
{Just look at the image to the left.)

It works with a fast, easy protocol.

The 3DNA Submicro kit's protocol is short, simple and well defined. (In fact,

“one version of the protocol eliminates all concentration and centrifugation

steps.) Total “hands on” time is only 20-30 minutes. Without question the utter
- simplicity of the 3DNA Submicro protocol makes possible its exceptional

reliability.

‘850 nanogram yeast total RNA samples,
differential expression analysis of dexirose -
galactose shift using Submicro EX kits

Will you take advantage of all three breakthroughs? Two? One? You get all
three at no extra cost. And with it, never before sensitivity, never before reliability
with never before speed and simplicity of protocol. The advances are so
‘profound, frankly, you have to use a 3DNA Submicro kit yourself to believe them.

Genisphere Inc. 14 Philips Parkway Monivale, NJ 07645

Tel #s: 877.888.3DNA  201.651.3100 ” -
Fax #s: 877 FAX.3DNA  201.651.3116 e I llSp ere
www.genisphere.com

A DATASCOPE COMPANY
Genisphere, 3DNA and Submicra are trademarks of Datascope Corp.
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Introducing

CELERA DISCOVERY SYSTEM’

Celera's definitive, consensus Human Genome establi
the framework for research... Now dtscovery begins.

era provided the foundation for future biomedical discovery by sequencing the:
consensus Human Genome [ consensus Mouse Genome.

To access these and other invaluable resources, we bring you a fully integrated discovery
'system that makes it easy to visualize and analyze Celera’s genomic and biomedical
information, as well as GenBank and multiple other sources.

Imagine. Through one system, you can leverage Celera’s super-computing power,
scientific know-how and fully integrated databases to expand the capacity of your
existing R&D infrastructure. Accelerate your ability to identify genes, genetic variability,
phenotype-genotype relationships and their connection to disease and therapeutics with
the Celera Discovery System.

Visit www.accelerate.celera.com to see our discovery system at work.

Celera Discovery System
Integrates the World of

Genomics

Advances in high-throughput techniques for Relationships between these data are defined
sequencing, investigating mRNA expression, through pre-computed similarity searches,
protein-protein interactions and proteomics domain searches, protein classification and
are generating ever-increasing amounts of the identification of orthologs and paralogs.

data. The Celera Discovery System has the . . .

. . Combine Celera’s genomic and biomedical
power and ability to integrate a broad set of
) . data with Celera’s computational tools and
data including: )

. super-computing power and you get a
t Celera’s exclusive genomes 1 GenBank and R .. i
. o bioinformatics infrastructure right at
multiple other sources ¥ gene indices
. . . . your desktop.
1ontologies 1 protein motifs and domain

databases ¥ sequence trace files 3 SNP data,

and more.

| Australia, Germany, israel Japan, Sweden,"" : }tted Sta es...
biomedical researchers around the world already subscnbe
to Celera.
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The Most Complete
Assembly of the Human
Genome

Celera’s human assembly provides the most
comprehensive and accurate view of the
Human Genome. Using approximately 5x of
Celera human sequence data combined with
BAC data from GenBank, Celera’s ordered and
oriented Human Genome is the most
accurate and complete. Celera’s Human
Genome establishes the genomic context to
discover novel and full-length genes and
regulatory regions. It is fully integrated into
the Celera Discovery System which gives you
the tools to analyze:

1 mRNAs 1 proteins 1 conserved genes,

and more.

Ensuring Data Accuracy
with Comprehensive
Annotation

Celera builds a comprehensive view of human
genes, proteins and mRNAs through its on-
going investment in computational tools and
expert annotation. Exclusive computational
programs generate uniform data for quick
and easy target identification. In addition, our
staff of expert annotators validate and refine
transcript structures, predicted proteins and

gene family assignments.

The Power of Mouse to
Uncover Genes

Celera has the only completed Mouse
Genome. Our 4.5x sequence of three strains
of mouse (129/SvJ, DBA/2J, A/J) provides the
reference coordinate system for mouse
research. In addition, Celera has identified
millions of mouse SNPs. Celera’s efforts to
overlay the mouse and human genomes to
produce a "humanized mouse" model will
facilitate discovery of previously unidentified
genes and regulatory regions.

2.8 Million Unique SNPs
Mapped to the Human
Genome

The Celera SNP database is a powerful
resource for selecting informative genetic
markers that support and enhance gene
discovery, drug targets, and toxicity profiling.
Celera’s SNP database contains 2.8 million
unique Single Nucleotide Polymorphism
(SNP) markers - the most comprehensive
collection of human SNPs, Celera’s SNP data
are integrated, mapped to the Celera Human
Genome coordinate system, and linked to
mMRNA, protein sequences and disease

information.

o demo the system visit
www.accelerate.celera.com
or call 1-888-545-8801.

ACCELERATE Discovery!

¥ CELERA




Fluorescent Array Surface Technology
FAST™ Slides provide a simple solution to your microarray problems.

FAST Slides feature much higher binding capacity and specific signal than coated
glass slides. In addition they have unprecedented reproducability from spot to
spot and do not require lengthy processing prior o use.

All of these features are combined with detailed protocols for well established
hybridization techniques that produce glorious results slide after slide.

FAST Slides produced in collaboration with Grace Bio Labs, Bend, OR.

In addition, our FAST Slide MicroHybridization Kit has all the components for
quickly detecting your microarrays, conveniently packaged in a kit.

For more information about our products, visit our website at
www.arraying.com gor, call our arraying specialists;

United States and Ganada: 1-800-245-4024, South America: 1-603-352-3810
Germany: 0800-245-4024 (Free Call), Europe & Asia: +49-5561-791-575

Schleicher & Schuell=—

Schleicher & Schuell GmbH « P.O. Box 4, D-37582 Dassel * Germany ¢ Free Call 0800-245-4024 « Tel +49-5561-791-575 « Fax +49-5561-791-533 s lifescience @s-und-s.de
USA: Schieicher & Schuell Inc, * 10 Optical Avenue » Keene, N.H. 03431 USA < Toll Free (800) 245-4024 « Tel (603) 352-3810 * Fax (603) 357-7700 ¢ techserv@s-and-s.com
Circle No. 25 on Readers’ Service Card .



Life Sciences

Drug Discovery Research Genetic Screening

PerkinElmer Life Sciences and
NEN working together?

precisely.

Measured Success
PerkinElmer and NEN are a perfect
team. A combination so complemen-
tary it just had to happen. The
~premier life sciences brand in
reagent systems joins the leader in
biomedical, drug discovery and
tesearch instrumentation. Together,
providing complete assay and
research solutions to life science
researchers everywhere.

Here’s what this means to you:

‘The New PerkinElmer
+ Leading-edge solutions in
emerging fields such as functional
* genomics, biochips, SNPs, live
cell imaging and “next generation”
" detection reagents.
A complete line of instrumenta-
tion for liquid scintillation,
- fluorescence and luminescence
i ~ g detection, plus over 2,000
WAl IAC o eagents and consumables.
i : : “Complete assay development
and instrumentation systems for
high throughput screening and
other areas involved in target
validation for drug discovery.
Optimized solutions through
increased sales and technical
support worldwide.

Learn more about the new
PerkinElmer Life Sciences.
www.perkinelmer.com/lifesciences

PerkinEimer”

life sciences.

World Headquarters: PerkinElmer Life Sciences, 549 Albany Street, Boston, MA 02118-2512 USA (8Q0) 551-2121
For country-specific locations, visit our web site.

www.perkinelmer.com/lifesciences
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Make ALZET pumps part of
your blueprint for success.

Cutting edge data frequently result from careful experimental planning,
which includes consideration of the optimal drug delivery system.
ALZET osmotic pumps are the gold standard in continuous infusion ;
Delvery portal

studies in animals as small as mice and rats, and allow the effects

of agents, even those with short halfdives, to develop fully.

Customize Your Research Plans )
& Flow moderator

ALZET pumps can be used in a variety of ways, from simple subcutaneous

or intraperitoneal implantation to targeted tissue or organ infusion using a

catheter attachment. Two brain infusion kits broaden your research options

by allowing intracerebroventricular or cerebral infusion of brain tissue. These ‘mpefmeabif;_
YESErvoir wal

pumps have been used in gene therapy research, exotic animal breeding

experiments, and even on the space shuttle.

Draw On Our Experience ; fhe —— Osmotic agent
Visit the ALZET web site at www.alzet.com to learn more about how to incorporate A
these pumps into your research design. You will find citations

on the delivery of hundreds of compounds,

Semipermeabie

as well as references on delivery via a membrane

number of different routes. ALZET

pumps give you the power e Reservoir

to achieve and maintain an
effective drug concentration

for a sustained period of .

] Fig. 1
Fig. 2 time, resulting in more The ALZET pump operates as
ALZET osmotic pumps interstitial fluid is attracted into the
come in three sizes with accurate data. pump by the osmatic layer at a rate
a variety of flow rates limited by the outer, semi-permeable
and durations. ALZET membrane. As the osmotic layer
Brain Infusion Kits consist hydrates, it compresses the flexible
of 28 gauge stainless reservoir, which expels drug from the
steel cannulae which can delivery portal of the pump.
penetrate 3-5 mm below
the skull surface,

Eliminate Fluctuations in Plasma Drug Concentration

A &
Fig. 3
Prolonging exposure to recombinant proteins by multiple daily injections results in repeated
fluctuations in the level of protein in plasma and tissues, and corresponding variations in protein

effects over time. Because the protein concentration is constantly changing during the course of the .

) . ) v iR AT
experiment, the resulting data can be misleading as to the nature of the protein’s effects and the dose Q)bm@ tik_. ;U.fvﬁtps
required to elicit them. ALZET pumps provide continuous drug infusion to maintain a constant plasma
level (dashed fine) within the effective concentration range (shaded bar). www.alzet.com

TE
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Announcing...

AAASMember.org

The new AAAS members-only website! \

® Read Science articles before they are
published with Sciencexpress

® Access Science archives back to 1880 through
JSTOR (Journal Storage project)

¢ \View or change your member
account information online

* Purchase scientific books at a discount through the
AAAS/Fatbrain.com online bookstore

PLUS... Coming Soon!
¢ Online member directory
® AAAS online store

¢ Integrated search capabilities
across all AAAS websites

Visit AAASMember.org today!

%‘ AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

1200 New York Avenue, NW * Washington, DC 20005
(202) 326-6417 * membership@aaas.org




i .03 Bicogicat Sately Cabing!

DVANTAGE

... AND PEACE OF MIND

Trust is an essential element of your research. Laboratory

professionals worldwide rely on our Class 1l, Type A/B3

Biological Safety Cabinets for the performance they need. Many
unique design features contribute to the increased protection,
reliable performance, and convenience provided.

ThermoForma

Patented Vortex Channels, located on both sides of the front
intake grille, create high velocity air in the corners to inhibit the
escape of particulates from the cabinet work area.

Return air slots above the work surface on each side wall
provide added cross contamination protection.

* 10-inch work area opening provides easy access to your
product and greater mobility.

* Blower continues to operate when the window is closed so
Class 100 air quality is maintained and your work area is always
ready to use.

* Accessories, such as storage drawers, armrests, footrest, lab
chairs, and stands, allow you tc create a workstation tailored to
your needs.

Contact us for details about our complete line of Biological Safety
Cabinets and accessories.

P.O. Box 649 * Marietta, OH 45750 * 740-373-4763 * Fax: 740-373-6770
USA and Canada 1-800-848-3080 ¢ An ISO 9001 Company
International Distributors Worldwide

A Thermo Electron business

1
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Don’t take our word
for it, ask a colleague
why your next vibration
isolation table should

be from TMC.

We continually ask our
customers to rank our tables
on a scale from 1 to 10. We )
also ask why they chose TMC. /

Here’s what they say: mﬂ

Eiaiaid
W “10!! This is our 2nd
table, they work well...
Price. Ken McKay e st iNG
very helpful” RAsoavAiABLE

Dartmouth Medical School
W “10...Quality, service, price”
UC Santa Barbara, Physics Department
| “10...We have used TMC tables for years.
Always pleased...past experience”  National Institutes of Health
| “10...Very reliable/good quality and workmanship...
previous experience at NIH” Howard University
| “10...Easy set-up and hook-up...Competitor
recommended youn!” UMass Medical Center
W “10...This is my fourth TMC table purchase...
Price and fast delivery” University of New Mexico
| “10...Excellent help from Wes Wigglesworth
...Past experience” Neuroscience Department at a NYC University
B “Let me tell you that your table is working beautifully.
There is no vibration in the tip of the electrode!!!!!!!!
Thanks again, you made

my life much easier.” "\
Baylor College of Medicine . .

Technical Manufacturing Corporation
15 Centennial Drive
Peabody, MA 01960 USA
Tel: 978-532-6330, Fax: 978-531-8682
e-mail: sales@techmfg.com

@ 1-800-542-9725 www.techmfg.com
ViIEBR AT

t 0 N s 0L ¢ T 1 0 N §
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Legal Issues and
Strategies for Responding
to Allegations of
Research Misconduct

May 30-31, 2001
Washington, DC

Join your colleagues at a one-and-
a-half day conference on legal is-
sues and strategies in responding to
allegations of research misconduct.

Changes m regulatory policy and re-
cent litigation regarding research mis-
conduct have complicated the legal
environment for the federal govern-
ment, colleges and universities. This
conference will help improve under-
standing of policies, procedures and
methods for responding to allegations
of research misconduct and of the
rights and responsibilities of all par-
ties involved.

Conference topics include the regula-
tory framework and interactive rela-
tionship between government and in-
stitutional policies; legal issues em-
bedded in the inquiry, the investiga-
tion of research misconduct and ap-
peals process; and issues surround-
ing litigation.

The conference is intended for an au-
dience of federal officials, umversity
and medical school administrators and
counsel, researchers, private attor-
neys, law professors and others in-
terested 1n examining key legal issues
associated with allegations of research
misconduct and identifying strategies
for effectively responding.

Registration is limited. Registration
and other information can be found
on the WWW at:
http://www.aaas.org/spp/legal
or contact Rachel Gray, AAAS, 1200
New York Ave., NW, Washington, DC
20005, Tel: 202-326-7016, Fax: 202-289-
4950 or E-mail: rgray@aaas.org.

Convened by the American
Association for the Advancement
of Science and the US Office of
Research integrity

Co-sponsored with Howard
University and Johns Hopkins
University




The
Convergence
of What to make and

How to make the N\o\ec“\es
ill hecome the Medicines

PARALLEL TRACK™
DRUG DISCOVERY

ArQule’s new Parallel Track Drug Discovery program is targeted
toward delivery of compounds selected for GLP toxicology and
IND candidates. The program combines chemistry, computational
design, predictive modeling, and ADMET profiling in an integrated
process for lead generation, qualification, and optimization.

v LEAD GENERATION: Active chemotypes are first identified
by screening ArQule’s Compass Array™ or Biased Array™
compound libraries. Initial SAR is then developed by screening
analog compounds from our Mapping Array” libraries.

LEAD QUALIFICATION: Hits are qualified through in vitro
ADMET profiles and additional biological assays. Initial SAR
data and ADMET profiling are combined to identify qualified
hits that are amenable to further optimization.

LEAD OPTIMIZATION: Structural requirements for ADMET,
potency, and selectivity are developed in parallel and used to
direct synthesis of Candidate Discovery™ compounds in rapid,
iterative cycles of optimization.

ArQule, Inc.

19 Presidential Way
Woburn, MA 01801-5140
www.ArQule.com

781-994-0527 Molecules that will become Medicines™
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You’re looking
at a part of

GENOME

h‘ AMERICAN ASSOCIATIO

science histo

Read about the human genome — www.sciencemag.org

In the 16 February issue, Science
published for the first time the entire
sequence of the human genome. The
research findings contained in this
issue mark a historic scientific event
that will have incredible impact on our
future. The data may be mined to finally
develop cures for cancer, AIDS, and
other deadly diseases. Or it may offer

clues to solve other biological mysteries.

One thing is certain, the research
contained in this issue of Science marks
the true beginning of the genomics
revolution. Discover the future every
week in Science.

Science

Discover the Future



Phase Il expansion of our
production facility in
Hollister, CA will greatly
increase our ability to

deliver the highest

quality nude mice.

CD-1®nu
BALB/c-nu
NIH-bg-nu-xid
NU/NU-nu

~
CHARLES RIVER

LABORATORIES

Contributing ta the Search for Healthier Lives™

In US call 877-CRIVER-1 * Belgium 32 2 268 10 93
France 33 4 74 01 69 69 » Germany 0049 9761 406 0
Italy 39 039 509 915 ¢ Japan 81 45 474 9340
Spain 34 93 71 92 740 « UK 01843 823575
www.criver.com

© Charles River Laboratories, inc., 200}
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THE CANON NATIONAL PARKS
SCIENCE SCHOLARS PROGRAM

“Creating the next generation of environmental scientists”

A collaboration among
Canon U.S.A., Inc.
National Park Service
National Park Foundation
American Association for the Advancement of Science

The Canon National Parks Science Scholars Program will
award scholarships to eight doctoral students in 2001. Each
student selected will receive $25,000 per year for up to three
years to conduct research in the national parks. The Program is
underwritten by Canon U.S.A., Inc.

The 2001 competition will focus on four research topics within
the biological, physical, social and cultural sciences. The
research topics are of critical importance to the management of
the National Park System and selected by the National Park
Service. Students applying for 2001 scholarships must submit
dissertation proposals that address these topics.

Visit http://www.nps.gov/socialscignce/waso/acts. htm for an
application and guidelines, or contact Dr. Gary Machlis,
Program Coordinator, Canon National Parks Science Scholars
Program, Natural Resource Stewardship and Science, National
Park Service, 1849 C Street, NW (MIB 3127), Washington, DC

20240, gmachlis@uidaho.edu.

Applications are due 1 June 2001. Winners will be announced
August 2001.

ADVERTISER DIRECTORY

LABORATORY TECHNOLOGY TRENDS

e ‘hnologics in

CANCER
RESFARCH

Progress at the Molecalar Level

The following organizations have placed
ads in the Cancer Research Ad Supplement.

ADVERTISER Page
American Type Culture Center .. 2186
AntiCancer, InC. .....ooevvvvveeeverennns 2187
BioCarta .....c.cccocevevveiieicceeeen, 2197

Ciphergen Biosystems, Inc. ....... 2201
Commonwealth

Biotechnologies, Inc................... 2194
Gene LogiC....cccvvicicniie i 2195
GeneMachines.......cccccccvevvevvennens 2189
InforMax, INC. ....eeeveriiiiiiiiieieeeeens 2182
Nikon Instruments, Inc. .............. 2202
Pyrosequencing AB ............c...... 2191
Roche Molecular

Biochemicals ........c....cooveivenne.. 2185
Scanalytics .......ccovverininieeieenn. 2199
Sequenom, InC. ..cccceveeiiiineeinn. 2193
Trevigen, INC ..o 2194

Turn to Page 2183
Science

www.scienceonline.org



http:pmachlis(iiuidaho.edu

The 3rd generation of laser microdissection -

The Leica AS LMD

Cell separation - Precise and contamination free
Simply using gravity

[
Leica Microsystems Wetzlar GmbH Phone +49 (0) 6441-29-0
Ernst-Leitz-StraBe 17-37 Fax  +49(0) 6441-29-25-99
. ) MICROSYSTEMS
D-35578 Wetzlar (Germany) www.leica-microsystems.com
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